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ANACOODA COPPr.R C0'1PANY 

N£\.'1 1-lliXICO OPEHATIONS 

• 
ANNUlU. Riru"!fi'.TION nEPORI' FOR 1978 

'!lhe lmaconda Copper Corrparl'.J conducted mining and reclamation acti vi-

ties on the Jach."Pile-Pag-uate Mine, Pueblo of La.gur'.a Uranium D:?ases 1, 4 arrl 8, 

laguna Indian Reservation, fui..'IlShips 10 and 11 North, Range 5 Hest, NMPM, 

Valencia County, New Mexico, during the 1978 calendar year. 

~tining operations on the Laguna lease v1ere conducted in both un:Jer-

ground and open pit mines, and surface drilling activity was conducted in areas 

adjacent to all mines. Reclarmtion work was done on carpleted waste dump 

surfaces as described in this report. 

The status of mining activity at the end of 1977 is sha-m on the 

Surface Activity for 1977 - Base Map. Surface J>...ctivity for 1978 (Sheet 1) 

sho.vs mining, stripping and ore stockpilmg activity as of DE::cember 31, 1978. 

Surface Acti'Yity for 1978 {Sheet 2) shews waste, stripping, backfill areas 

and topsoil stockpiling as of Decerrber 31, 1978. Areas of_ reclamation, as 

described in this report, are s.,_o..m on Sheet 2. 

The underground mines which were operated during 1978 were the 

P-10/7 and P.v-2/3, from which a total of 300,449 tons were mined. This con-

sistcd of 246,468 tons of ore and 53,981 tons of discard that was disposed 

of in an existing -v;aste dump. No additionul ground surface disturbance was 

caused by underground mining operations during 1978. 

Open pit mining operations during 1978 were conducted in five areas 

in the Juckpile and Puguate mines .fro'Tl \oJhich 35,113, 972 tons of ore and dis-

card ·were m:i.11cd. The ore was handled th.-rough thirteen active stockpiles thut 

were cstubllshcd prior to 1978 to receive ore from tho mining operations nr.d 
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from which shi:pnents to rr.ill process were made. 

Of the total discard, 64% (21,419,069 tons) was backfilled in four 

rcajor mined-out areas (105 acres), 1% (216,000 tons) was placed on one exist-

ing \<7aste durrp, 26% (8,926,406 tons) t,vas placed on three new durrps (82 acres), 

and 9% (2,885,2C.) tons} went into two topsoil stockpiles for future use in 

reclanation vJOrk, of which 1,011,900 tons were placed on an existing stockpile 

and 1,873,300 tors were placed en a new stockFile on 21 acres. 

'!he new areas affected by the open pit mining operations in 1978 

were in the Jackpile and Paguate mines and their jmrediate vicinities. 'Ihe 

land. \vas affected by the disturbance of 107 acres by excavation, 82 acres by 

waste durrps and 21 acres by t.errporary topsoil stockpiles. A total of 123 

acres were reclaGled in 1978. 

CONFIDENTIAL 

SUI-1MARY OF SURFJ...C:S OPERATICN 

1. Stripping: 

(a) 'Ibte.l 'Ibnnage = 23,527,997 tons 
(b) Acres DisturbErl = 107 acres. · 

2. Mining: 

(a) 'Ibns Ore = 1, 667,297 t-..ons 
(b) TOns Protore = 1, 338,776 tons 
(c) 'lbns Mining Waste = 8,579,902 tons 
(d) TOtal Mining - 11,585,975 tons. 

3. ~Pit Excavation: 

(a) 'lbtal = 35,113,972 tons 

4. 'Ibnnage to Waste Dumps: 

(a) Existing = 216,000 tons 
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(b) New Dunps = 8,926,406 tons 
(c) Acres Disturbed by New D.lmps = 82 acres* 

5. Tonnage to Backfill: 

(a) Jackpile = 6,115, 893 tons 
(b) Paguate= 13,964,400 tons 
(c) Acres Bac..1cfilled.-Jackpile Pit = 56 acres* 
(d) Acres Backfilled--Paguate Pit = 49 acres* 

6. Total Ore & Protore Stockpiling: 

(a) Tons Stockpiled = 3,006,073 tons 
(b} No New Acreage Distu..rbed. 

7. Ore Shipped for Processing: 

(a) 'lbtal = l, 769 r 883 tons 

B. Ore .Rerraining iJl Stockpile: 

(a) 'Ibtal = 1,236,190 tons 

9. Topsoil Stockpiling: 

(a) Paguate = 1, 011,900 tons to e..."risting pile 
(b) Jackpile = 1, 873,300 tons to new stocJ<.pile 
{c) Ai::res Disturbed by-New Stockpile = 21 acres* 

10. Reclamation: 

(a) Acres Prepared (graded & tqxlressed) = 123 acres 

(* NOI'E: For site locations refer to the Surface Activity 1978 Hap, Sheet 2) 

'lhe Anac'Onda Company's reclamation program at the Jackpile-Paguate 

mine be~ in full force in 1976. The primary objective of the program is to 

rehabili tc.1.te waste dUI'lps, open pits, ground surfaces presently o:>vered by ore 

stockpiles, roads and storage areas for use as productive rangelaT"Id. 'Ihe 

follCMing infornation describes locations prepared for revegetation and the 

stabilization technique impleuented. This report includes reclamation work 
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carpleted in 1978 and also an ·update on all past recla.-rration done at the 

Jackpile-Paguate Mine. Research work concerning nethcrls of slope stabilization 

is also included. 

Backfill 

The locations th..at have bee...'1 backfilled are sha-.111 on Surface Activit".f 

for 1978 (Sheet 2) • The volu:nes that have been filled in the Paguate Pit are 

filled up through the Jackpile formation. The figures given belOil are total 

tons backfilled as of December 31, 1978. 

Tons of Materia:i. BaCkfilled 
AREA to Year-end 1978 

Jackpile Pit 30,277,300 

Paguate Pit (north and south} 26,955,424 

Stabilizing Technique {1978) 

The existing cover on Dl.:nrps L and K (refer to 1978 Surface Activity 

I-E.p for site locations) is primarily Tres Herrnanos sandstone, and soil analysis 

displayed :oo phytotoxic properties in this material. The surface and slopes 

were prepared by bulldozers and graders. Small arroliDts of soil 1.~ere hauled in 

by scraper to cover the access ra."'11!? and construct 1.vater catchment benns. large 

rocks were pushe.:i into piles creating habitat for small birds and m:mrnals. 

Portions of Dumps X, I and Y
2 

(approxinately 70 acres) are presently 

being prepared for seeding. SOil is r...eing transported onto the site from an 

adjacent dtrrnp where favorable rraterial was located. Soil analysis of t.l"lis 

rraterial revealed no phytotoxic properties. The see:fued is still under 
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construction and the erosion control system will be canpleterl near the first 

of the yf'...ar. 

Slopes (1978) 

Iandscape surrounding the Jackpile mine contains steep, sorretimf'.s 

vertical, slopes that support little vegetation. r~ slopes at the Jackpile 

mine are nore gentle than surrounding terrain and, thus, fit into the general 

topography of the area. Physical and vegetative rrethcrls to stabilize these 

slopes are currently being irrplerrented or being considered for pilot programs 

at the mine. 

When available, large aggregates are der:osi ted on dump slopes. 

Durrps L, K, and part of I have had large aggregates durrped on the slopes in 

1978. M:my shorter slopes have been reduced in angle to a nore mild grade 

on Durrps L and parts of I (on the top of the dump) • Benching has been used 

to control erosion on the slopes of Dl..lrrps I, Y2 ar.d L. 

Slopes on Dt.mps L and K did not require surfacing due to the desir­

able soil on the slopes. The slopes of Dump I are being topdressed ~1i th 18 to 

24 inches of favorable soil in order to i.rrprove rondi tions for revegetation. 

Seeding (1978) 

Eight native grass and shrub species compose the 1978-1979 seed 

mixture for reclamation sites at the Jack:pile mine. This mixture will be 

drilled into reclamation sites at a rate of eight pounds per acre (Fig. 1). 

Dumps 0, P, P
1 

and P2 were reseeded in 1978. The dumps were reseeded 

with Blue Grama, Alkali Sacaton, Indian Ricegrass and crested Wheatgrass. 
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Slope Stabilization Research Projects (1978) 

The 1978 Seedling Transplant Project involved the use of Fourwing 

Saltbush (A triplex canescens) seedlings raised under greehouse conditions 

and transplanted onto Dump J slopes. Durrp J' s crust is composed of Tres 

Hernanos sandstone and displays no inhibitory problems. 'lhe program involves 

three phases: Phase I-shrub gennination and grc:Mth; Phase II -planting of 

shrub seErllings; arrl, Phase III--nonitoring of project progress and success. 

Greenhouse seedlings were planted beginning in June, 1978. Approx­

i.rrately 500 seedlings were planted on the west face of Durrp J and approximately 

370 plants on the east slope. A total of 0.8 acres were transplanted. Follcw-

ing problem observation, m:xiifications of the procerlures were made to improve 

plant survival. The surviving seedlings wil,l establish themselves as seed 

sources for the slope. 

Slope revegetation of mine overburden dumps, using a power mulcher 

to propel native grasses and shrub seed onto slope surfaces, was attempted on 

a large scale during the 1978 sl.lit1'rer planting season. The seed was mixed with 

barley straw (the transport media) and blONn over the crest of the durrp onto 

the slope. 'lhe seed and mulch was then workerl into the slope surface. The 

success .of this slope project will be nonitored, documented and reported in 

subsequent annual reports. 

1 CONFIDENTIAL 

DUMPS 

J 
c 
D 
E 
F 
G 

ACRES OF SlOPE PIA'1I'ED (1978) 
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SuCX!ess Rates on 1978 Rccla'tB.tion Projects 

Success rates of the Seedling Transplant Project were evaluated in 

O;tober, 1978. The sutVey revealed that the seedlings planted on the wind­

ward slope (\\'est side) had better survival rates than those of the lee slope 

{east side) • Of the seedlings planted on the west slope, 24.9% survived. On 

tl:le east slope, 370 shrubs were planted and 9. 8% survived. Considering that 

the seedlings did not receive 14% noisture by weight in the soil, which is 

. nee::1ed for opti.rruJm grcwt:h, the success rate was adequate for slope conditions. 

Durrps 0, P, P 
1 

and P 
2 

were reseeded follCMing an inspection which 

detennined that the grasses planted last year were not germinating as expected 

due to p:>ar rainfall. Refer to the 1978 Seeding section for grass species. 

Success Rates on Recla~tion WOrk Prior to 1978 

Foliage cover and density d~ta collected on Dump S in October of 

1977 revealed a total cover of 6.8% and a relative foliage cover for all 

planted species of 78.3%. Durip S, 15 nonths after seeding, had 57% of the 

foliage cover found in the surrounding rangeland.* D..lrrq?s C, D, E, F and G 

are also scheduled for reseeding in June of 1979 1 pending a final success 

survey in the spring. Fow:wing Saltbush has been Ve:DJ successful on Dumps E, 

F and G 1 but limited stands of favorable grasses exist on the dump surfaces. 

All reclainro d'l.llTps to date will be surveyed for success rates and density 

values in the surrme.r or fall of 1979. 

* Kelly, E., Reynolds, J., and Potter, L., 1977 Revegetation of Overburden, 
Anaconda's Open Pit Uranium Mine. 

-7-

CONFIDENTIAL POL-EPA01-0008146 



SOIEDULE* 

1979 

1979 

1979-1981 

1976-1981 

1982-1985 

1982-1985 

After 1985 

After 1985 

• • 
FU'IURE REO..AMATirn SCHEDULE AND PAA....'""TICFS 

1979 - 1985 

IAND SURF.ZLE FEA'IURE 

~laste Dumps T, V, L, K, I, 
Y2 , a p.Jrtion of X 

C, D, E, F, G 

Waste Durrps H, U, A, B, W, 
N, y 

(pen Pits 

Waste Dumps R, Q, North and 
South Durrps and Open Pits 

Areas supp.Jrting ore stock­
piles, other storage areas 

Ibads 

Open Pits 

APPROX. 
AC.!'ION ACRES 

Rip surface, seed, mulch and 170 
fertilize. 

Reseed, mulch and fertilize. 164 

Tbpdress with materials from on- 240 
going stripping operations or top 
soil stockpiles. Prepare surface, 
lirre if necessary, seed, rrn.llch 
and fertilize. 

Topdress and grade 100 acres of 100 
north Paguate Pit to flood plain 
level. Topdress remaining pit 
with materials from ongoing strip-
ping operations, or top soil stock­
piles. Lime if necessary, mulch, 
seed and fertilize. 

Tbpdress pit areas with material 1,570 
from final stripping operations 
or top soil stcck.-piles. Li.m:::! if 
necessar.t, seed, mulch and ferti 
lize. 

Rip surface, seed, mulch and fer- 200 
tilize. Tbpdress if necessary. 

Prepare surface, seed, mulch and 130 
fertilize. 

'Ibpjress pit areas with material 570 
from final stripping o:perations 
or top soil stockpiles. Lin-e if 
necessacy, seed, mulch and ferti-
lize. Fence high walls around 
open pits. 

* Provided that acreages are not CX>mpleted on schedule, reclarro.tion funds will be 
accruEXl for conpletion of designated work at a subsequent date. 
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1970 Oo..!!p K 

1.978 Oo..!!p L 

lCPJ:l\GE TYPE OF COVER 

13 Tres Sernanos sandstone 

40 'I'res Henrunos sandstone 
and sore shales 

REX:Il\MATICN ~~P.K CCllPI..ETED IN 1978 

JIMCXJNl' OF COVER 

~sting material on dl..liTlp 

Existing material on dtmp. 

TOCHNICUF. 

Graded surface. ConstJ:uct 
erosion control system con­
sisting of soil ben:lS. 
Accurrulate large rocks into 
piles. 

To be seedee, r.:ulc.hed ard 
fertilized in U1e s~ 
of 1979 

To be seeded, r.tU.lcr.e::! a11d 
fertilized in the s~ 
ot 1979 

. 
t. 

1978 · Dlr.ps X, I & 
Y 2 (p:lrtion) 

70 Tres Herma.n:>s sands tone 
ani sarc shales 

Topdress, a cover depth of 18 11 to 
24", is cx::rrpleted on the ul..liTlp top 
surface. Cover material for the 
slopes has been hauled in and will 
be defX)sited after the first of 
tlle year. 

Graded surface. a'1d construc­
ted erosion control system 
cnnsistbg of soil J:x;nrs. 
Reduced rrany slope angles. 

Favorable soil material 
transr-orted onto site to 
cover top surfa~ a'Xl slopes. 
Grade surface, construct 
erosion control system con­
sisting of soil berms, 
terraced slopes. 

To be seeded, mulched a.id 
fe..."tilized in the s~ 
of 1979 •• 

1.978 turps o, P, 31 'l"res Hernan:>s sands tone 
pl & p2 

1978 1:.\.rp J 0.8 Tres Hernaros sandstone 
(Slopes) 

1978 t>J:p; J, c, D, 11.1 'l"res Heun:mos sandstone 
E, F, & G. (slopes) 

Existing material on dmp. 

Tol_:.dress 18" to 24 11 deep on top 
and slopes. 

Existing lrilterial on c, o, E, 
Dunp slopes. 
Tc1:dress 18 11 to 24" on J, F, G, 
Ourrp slor:es. 

Peseeded. Refer to 1978 
seeding dump preparation 
completed in 1977 

Transplanted Fou._.-wing Salt­
bush seedlings on slopes. 
Refer to 1978 research pro­
jects. 

Propelled seed onto slope 
surface and ~rked seed into 
soil. Areas also mulched. 
Refer to 1978 re3earch pro­
jects. 

Ccnpleted. ~other 
action needed at present. 

I 
Pesearch project. !·bni'.:o~ CTI 
ing Hill continue to deter- 1 

mine project success. 

.Research project. l-bnitol'" 
ing will co:1tin~e to deter­
mine project &uco;!SS. • :m: 1. Total aA'rox.irrate acreage-166. 

2. Pefer to U1e Surfare Activity 1978 ~lap, Sheet 2, for site locations. . 
3. Inw.stigations of Tres Hermmos sandstone reveal that it possesses the ITOSt favorable characheristics for plant est:ZlblishrrP..nt at the J'ac:Kpile 

.Hinc. 'llie Tres Ucrrraoos famation cc:;,rprises the uppernost layer of the stratigraphis colUIIU1 and is aesthetically acceptable due to its brown . 
cclcr (Fig. 2j. 
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ROCIA'11\TION SITES C'Q\1PIEI'JID 1976 AND 1977 

YE"AA 
n:::::!AD::ED SITE N::FEAr:;E'. TYPE OF COVER AVCJ.JNr OF COVER 

1971 ~ O,P,P1 31 T.res Henmoos sandstone 
arrl p2 

Existing material on dtlfl\JS 

1971 DlrTp c 17 Tres Hermmos sarrlstone Existing material on dunp 

19n r.vrp D lS Tres He.l:rrarx]s sandstone EXisting m:~terial on dunp 

1977 t\r.p E 11 Tres Herrranos sandstone Existing material on d\JI'Il?, portions 
rover with 18" to 24". 

1977 D..r:p F 83 Mixture of Tres Hel11'al'"Os 'lbpdress 18" to 24" deep on top and 
sands tone and sene shale slopes. 

1971 [)xp G 38 !l'.i.xture of Tres Hermanos 'lbpd c-ess 18" to 24" deep on top and 
sandstone an:i scxro shale slopes. 

1.977 [)'.s;p J l3 Tres He. .. ""llD..Os sands tone 'lopd:ess 18" to 24" deep on top and 
slo~s. 

l977 .DI..JTp T 26 Tres He.rmanos sandstone Topdress 18" to 24" deep on top and 
slopes, 

1977 [)ur.'p v 21 Tres Hen!kiOOS sandstone 'lbpdress l8" to 2·1" deep on top and 
(p::~rtion) slopes. 

1 

1.976 Dutp s 72 Tres llerrra.lns sandstone Existing material on dtll!ilo 

. 

NOTE: Refer to the Surface Activity 1978 Map, Sheet 2, for site locations. 

CONFIDENTIAL 

Graded and ripped top surface1 ~eeded su:rrrer of 1978 
constructed erosion rontrol , 
system consisting of soil bcrrrs, 
seeded, mulcherl and fertilized 
(Fig. 3). 

Sa'Te as for I::urps 0, P, pl ard 'lb J?Ossilily be reseeded 
P2. SI.I1'17er of 1979 

Same as for Dumps o, p, pl and Barre as for Ou::p c 
P2. 

Sarre as for D.mps O, P, pl and Sane as for ~ c 
P2. 

Favorable soil material trans- Sane as for D.mp C 
p.::>rted onto site to rover top 
surface and slopes. Grade a."'ld 
rip top surface, construct ero-
sion control system ronsisti.'lg 
of soil bexms. Seed, mulch a.Jd 
fertilize (Fig. 3). 

Sarre as for Dump F 

Same as for Dump F 

Same as for Dump F. 

San-e us for i:>u:-rp C 

Ccnrlcte. No o'd-.er acti.m 
n<::C·ck.:d at present. 

'lb be socdod, mulched a.m 
fertilized s~~ of 197~ 

• 
I 

0 
.-i 
I 

Sarre as for Dump F. Sa.'re as for ·!Jur.p T. • 

crushed existing rock on sur­
face to prep.:lre s~ 18" to 
24" deep; graded to? surface. 
seeded, mulched & fertilized 
(Fig. 4). 

Corplete. Gcod success 
ra ::.es. No other action 
needed at present • 
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Genus & Species · · 

Bouteloua gracilis 

Bouteloua curtipernulia 

Oryzopsis . hyrrcnoides 

Ang~opyron srnithii 

Atriplex canescens 

Sporoboius airoides 

Eragratis curvula 

Melilotus cfficinales 

'rol'AL 

• 

!.CONFIDENTIAL 

• •• . . 
Figure 1. 

, 

. SEED HIX'IURES FOR 1978 AND 1919 

Cambn Narre 

Blue Grama (!Dvington) 

Sideoats Grama (Vaugim} 

· Indian Ricegrass (Paloma) 

• t'Veste:r.n Whea tgrass 
. . 

Four-wing Saltbush 

Alkali Sacaton 

~eeping I.ovegrass 
.. 

·Yellow Sweetclover. 

.. 

-u-

. ....... 

% :of r1ixture 

. · . 

30 

10 

10 

10 

. 5 

15 

. · 15 
- -·.~·· :~ 

.: ' • ·:--.' <, : ·-· • J 

5 
. '• . . 

100% 
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--GP_nus & Species 

33outeloua gracilis 

·--:Ol:yzopsis hyrrenoides 

..Atr.iplex. Ca.nescens 

·· .J\gropyrcn Disertar · 

"!Sporobolus Airoides 

:Eragratis OJr\'Ula 

_.~ralx>lus Crytandrus 

(' 

-~AL 

CONFIDENTIAL 

•• • 
"'Z:'. .. ..-:J.gtJre .) • 

:SEED mxTURES FOR 1977 

· · -.Q:mron Name 

·.Blue Grama (Lovington} 

3"ndj an ·.Ricegrass (Palorra) 

·=Four-wing .Saltbush 

· _-.-,crested Wheatgrass (Nordan) 

.:AI.Jcali .saeaton 

· -Weeping IDvegrass 
'.. .. 
· . :Sand ·nropseed 

. 
·.>.tihi.te Clover 

Fall Barley 

.Four-wing {slop2s) 

.. 

-13-

. -25 

. .l.O 

3 

:J.5 

.:15 

:J..S 

·.:10 . 

'5 

· N:> Mixture 
Broadcast 

No Mixture 
Broadcast 

100% 
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